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Strengthening Equine 
Immunology Research 
and Training
Cornell’s College of Veterinary 
Medicine is strengthening its Equine 
Immunology Research and Training 
Program with an emphasis on educa-
tion at all levels—from undergraduates 
and veterinary students to residents and 
postdoctoral fellows—and the kind of 
research opportunities that arise only 
from a clinical affiliation with a first-rate 
teaching hospital. 

Support from the Zweig Memorial 
Fund is leading the way for a new gen-
eration of veterinary medical specialists 
who want their clinical practice to be 
informed by the latest in research.

“The Zweig Fund is important to 
a research-and-training program like 
ours because it generates the prelimi-
nary, seed-money support we need to go 
for larger, long-term research grants,” 
explains professor of large animal medi-
cine Dorothy M. Ainsworth, DVM, MS, 
PhD, Dipl ACVIM, one of the program’s 
four core research-faculty members. 
Major support for the program comes 
from the National Institutes of Health, 
the U.S. Department of Agriculture, 
and the Morris Animal Foundation. 

“New, cutting-edge research into 
emerging diseases can be somewhat 
speculative,” says Ainsworth, a faculty 
member in the Department of Clinical 
Sciences. “The Zweig Fund is willing 
to take that chance with preliminary 
funding and help us demonstrate that 
some of these research challenges merit 
major investment by larger funding 
organizations.”

Zweig

Full Spectrum of Support
Having an active, comprehensive 
research program in place makes the 
Equine Immunology Program especial-
ly attractive to all kinds of researchers. 
Some are Cornell undergraduate stu-
dents getting their first chance at hands-
on scientific studies, with support from 
the Presidential Research Scholars and 
Hughes Scholars programs. Others are 
veterinary students who participate in 
immunology research in the summers 
and even year-round, although it’s not 
a requirement for graduation. Students 

in the college’s rigorous dual DVM-
PhD program can choose to focus on 
equine immunology research, as do 
some in post-DVM programs. Support 
for them is available from the National 
Institutes of Health and the college’s 
Graduate Research Assistant Program. 
Also engaged in immunology-related 
research at Cornell are large-animal-
medicine residents, DVM-PhD postdoc-
toral fellows, and students in combined 
residency-PhD programs. 

“Participating in research has significantly contributed to my education,” says future equine 
practitioner Danielle Brinker, DVM ’07, of her involvement in the newly created Equine 
Immunology Research Training Program.
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From Clinic to Laboratory 
Associate dean for research and gradu-
ate education Robert F. Gilmour Jr., 
PhD, notes:

“We’ve needed an opportunity for 
people to come out of veterinary train-
ing and work in really good labs, but 
some DVM graduates aren’t ready to 
commit to a lengthy PhD program,” 
says the professor of physiology in the 
Department of Biomedical Sciences. “If 
they can spend two or three years as 
research fellows, they will be better 
clinicians, and they can continue to 
interact with the basic sciences.”

discovery needs access to larger popula-
tions of animals to study rare, spontane-
ously arising conditions.” 

A Rare Breed 
Flaminio notes that there are very few 
equine immunologists and laboratories 
that provide immunological testing for 
horses. 

“The area of immunology encom-
passes plenty of subjects for discovery 
and study,” she says. “Equine immunol-
ogy would greatly benefit from the inter-
est and contributions of students with a 
veterinary clinical background.”

Flaminio’s research focuses on 
equine immunodeficiencies and equine 
neonatal immunology. She says the 
identification of immunodeficiency as 
a primary cause of recurrent infections 
observed in equine patients has become 
more frequent, thanks to the greater 
awareness of such diseases and the 
availability of immunological testing. 

“The prevention of diseases that are 
relevant in early age calls for an under-
standing of both the mature and imma-
ture areas of the immune system in the 
young foal,” Flaminio says. 

Finding Time for Student Research 
The chance to do research in equine 
immunology gives added value to the 
basic veterinary education, says second-
year DVM student Danielle Brinker. 
Lately she has been working with anoth-
er senior researcher in the program, 
Bettina Wagner, DVM, a specialist in 
molecular immunology. In Wagner’s 
Baker Institute lab, Brinker is trying 
to compare equine IgGs (the immu-
noglobulin antibodies that are passed 
from mother to fetus during pregnancy) 
with IgGs of closely related species. She 
started her quest in Antczak’s labora-
tory, a place where Brinker could experi-
ence a unique mixture of immunology 
research and equine reproduction. 

“I loved that I could run a PCR (poly-
merase chain reaction) in the morn-
ing then spend the afternoon collecting 
samples from stallions and breeding 
mares,” she says. 

Brinker’s only regret is that there isn’t 
more time to concentrate on research. 
She squeezes in as much as possible 
by working through summer vacations 
and winter breaks.

“If they [DVM graduates] 
can spend two or three 
years as research fellows, 
they will be better 
clinicians, and they can 
continue to interact with 
the basic sciences.”

Robert F. Gilmour Jr.

In fact, some of the most interest-
ing new problems for science origi-
nate in clinics. In Cornell’s Hospital for 
Animals, veterinarians share a research-
er’s curiosity for the unknown. One 
example of a clinic-based discovery is 
the newly described syndrome known as 
Common Variable Immunodeficiency 
Disease (CVID), first characterized by 
program member Julia Flaminio, DVM, 
PhD, Dipl ACVIM, an assistant profes-
sor of large animal medicine in the 
Department of Clinical Sciences. 

“When our clinicians started to 
report a never-before-described condi-
tion, we knew we had opened a window 
to the real world of horse problems,” 
says Doug Antczak, DVM, PhD, anoth-
er program member. Antczak is also 
the Dorothy Havemeyer McConvillle 
Professor of Equine Medicine and direc-
tor of the Baker Institute for Animal 
Health. “Diseases can’t always be ‘cre-
ated’ in the lab. Sometimes scientific 

“Participating in research has signifi-
cantly contributed to my education,” says 
Brinker, whose post-graduation plans 
include an equine-medicine internship 
to prepare for work as an equine prac-
titioner. 

“I am getting a better understanding 
of the theoretical basis for treatments, 
and now I’m more willing to ask why 
certain things occur the way they do. 
In the hectic veterinary curriculum, 
there often isn’t time to ask questions. 
Research gives me the opportunity to 
ask some of those questions and attempt 
to discover the answers.”

For information on the Equine Immunology 
Research and Training Program, go to: 
www.vet.cornell.edu/equineMed/ 

Harry M. Zweig Memorial Fund 
for Equine Research—2005 
Research Awards

New 
$58,985 to Alan Nixon for “Enhanced 
Joint Function Through Targeted RNA 
Interference” 

$25,000 to Sylvia Bedford-
Guaus for “Media and Molecular 
Pathways Conducive to Stallion 
Sperm Capacitation and Mobility 
Hyperactivation” 

$39,950 to Bettina Wagner for “Role 
of IgE in Skin Hypersensitivities of the 
Horse” 

$43,915 to Lisa Fortier for “Platelet 
Rich Plasma (PRP) Treatment for 
Tendonitis and Suspensory Ligament 
Desmitis” 

Renewal  
$72,090 to Dorothy Ainsworth 
for “The Role of the Pulmonary 
Macrophages in Initiating the 
Inflammatory Response of Recurrent 
Airway Obstructions” 

$50,012 to Douglas Antczak for “Horse 
Genome Project: Functional Genomics 
of the Equine Immune System” 

$35,896 to Julia Flaminio for “The 
Effect of CpG-oligodeoxynucleotides in 
the Foal’s Immune System”

$73,169 to Nikolaus Osterrieder for 
“Equine Herpesvirus Type 1 Virulence 
and Vaccine Efficacy” 

Revised
$54,109 to Yung-Fu Chang for 
“Virulence Factors of Serovar Pomona 
and Vaccine Development” 
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Capacitation, Sperm Motility, and the Race for a Better Fertility Test

ylvia Bedford-Guaus, DVM, PhD, 
Dip/ACT, studies the video replay 
as intently as any handicapper. 

is not enough. Sperm have to be pre-
pared—as they approach the egg—for 
that last, chemically frenzied dash to the 
finish. In the moments of hyperactiva-
tion that separate the winner from the 
also-ran, the spermatozoon must shed 
its acrosome (cap overlying the head) to 
release enzymes that will let it penetrate 
barrier vestments surrounding the egg. 

“Sperm capacitation, at the basic 
molecular level, involves an extremely 
complex cascade of signaling pathways 
as the spermatozoon travels along and 
interacts with its changing chemical 
environment,” Bedford-Guaus notes. 
“To learn what is normal, we start with 
sperm from an animal that is known 
to be reproductively sound, then try to 
observe the signaling mechanisms as 
we ‘play’ with and alter various compo-
nents of capacitation.” 

Some experimental “play” changes 
pH levels inside the sperm, while other 
kinds alter sources of energy in the sim-
ulated oviduct fluids and the sperm’s 
capacity for energy uptake. Changing 
the infusion of atmospheric gases in 
the oviduct fluid, carbon dioxide for 
example, can affect how the sperm 
metabolize sugars and make the ATP 
(adenosine triphosphate) they need to 
keep moving and undergo other impor-
tant processes. 

A Frantic Furlong 
As the swimming-sperm video is 
replayed, some of the racers appear to 
be stuck in one place, their tails flailing 
ever more frantically. They are spinning 
in what looks like a tight circle. Then 
a computer-analysis program lights up 
the screen to reveal that pattern to be 
star-like, not circular. The sperm have 
been chemically tricked into the pen-
ultimate, hyperactivation phase of their 
race. If they were butting heads now 
against an egg, that energetic motion 
might take them across the finish line 
and crown a winner. Instead, they are 
spinning in place. 

But Bedford-Guaus and her labora-
tory collaborators are pleased. They have 
succeeded in simulating one phase of 
normal sperm capacitation. 

One possible application of basic stud-
ies like these, Bedford-Guaus says, might 
be routine in vitro fertilization for hors-
es. That won’t affect the Thoroughbred 
industry, where in vitro fertilization is 
not permitted, even if it were possible. 
Or the capacitation studies could lead to 
a better fertility test for sperm.

In the meantime, any scientific insight 
the Cornell experimenters can bring to 
equine fertilization, the old fashioned 
way, might help equine athletes achieve 
greatness throughout their careers.

Working on a Zweig Fund–supported study titled “Media and Molecular Pathways 
Conducive to Stallion Sperm Capacitation and Motility Hyperactivation,” assistant 
professor of theriogenology Sylvia Bedford-Guaus and grad student Lori Napoleone, BS, MS, 
study equine sperm movement in simulated oviduct fluid. Of particular interest (inset) is the 
star-like motion of spermatozoa in the hyperactivation phase of their race to fertilize an egg. 
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Some of the racers are heading straight 
for the finish line with a burst of hyper-
activity that few since Cigar have shown. 
But Bedford-Guaus has her eye on other 
racers—the ones bearing in, bearing 
out, or stopped altogether—rather like 
Cigar’s sperm. She’s thinking about the 
phenomenal champion that retired to 
stud in 1997 after winning 16 consecu-
tive races only to fail in 80 attempts to 
impregnate mares.

Bedford-Guaus is not a trackside 
handicapper. She is an assistant profes-
sor of theriogenology, using a research 
grant from the Zweig Memorial Fund 
in hopes of identifying subtle fertility 
problems in stallions. The racers in her 
video replay are a stallion’s spermatozoa, 
although they are not Cigar’s. These 
sperm have been collected from a suc-
cessful stud that is stabled at Cornell’s 
Equine Park. With their tails flailing, 
they are swimming determinedly 
through a liquid medium that mimics 
conditions in a mare’s oviducts. 

The spermatozoa racing in this labo-
ratory simulation don’t seem to care 
that there is no finish line ahead, no 
egg actually awaiting their arrival and 
fertilization. For all they know, these 
sperm are in a race that has been run 
millions of times a day for millions of 
years. Biological destiny awaits the fleet-
est and fittest. 

When Speed Is Not Enough 
Exactly what makes certain equine 
sperm more fleet and fit than their 
competitors is not well understood, as 
Bedford-Guaus explains: “No one could 
tell, just by looking at Cigar’s semen 
under the microscope, why he was 
incapable of making mares pregnant. 
Everything looked perfectly normal. 
That’s why we have to start with the 
basics, to ask: What is ‘normal?’”

One key to normal reproductive suc-
cess is the so-called capacitation phase, 
the prolonged series of changes that 
occur in and around the sperm when 
they enter the reproductive tract of the 
female. Mere motility (forward motion) 
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To mark the 25th anniversary of the Zweig 
Fund and its partnership with Cornell 
University, the following events have been 
planned. Each event will be held on campus 
at the College of Veterinary Medicine in 
Ithaca, New York:

June 11, 2005—Research presentations by 
faculty supported by the fund and tours 
will be held in conjunction with the col-
lege’s reunion weekend. A plenary lecture 
titled “Current Status of Cartilage Repair 
Through Integrated Cell, Peptide, and Gene 
Combinations: 12 Years of Zweig-Supported 
Program Development” will be given by 
Alan Nixon, BVSc, MS, DACVS. 

November 9–10, 2005—A special cap-
stone lecture will be held at the Equine 
Practitioners’ meeting.   


